Abstract. From the basic idea of the real-time Runge-Kutta (RK) algorithm, some parametric equations satisfied the general form of the real-time fourth-order RK algorithm are derived. Then the coefficients of truncation error are deduced based on the analysis for local truncation errors of real-time RK algorithm. Finally a new formula of the real-time RK algorithm is proposed according to the related equations of the stability region and truncation errors. The new algorithm formula would distinctly reduce the truncation errors for some real-time simulation questions, thus it can be applied in a extensive area.
Introduction
Initial value problem of ordinary differential equation often occurs in real-time simulation, where related real-time algorithm must be taken. The RK4 algorithm, with the advantage of self-starting and easy access to error estimation, along with the fact that fourth-order accuracy can be accept in most engineering problems, has become a typical numerical calculation method in real-time simulation. 
（1）
Since the RK algorithm is an approximate algorithm based on Taylor Series, it's necessary to select one real-time RK algorithm with small truncation error to meet the demand of real-time performance. The common RK algorithm are described in detail in [1] [2] [3] , while in this paper the real-time RK algorithm is discussed, the parametric equations are determined, and a new real-time RK4 algorithm is derived. The results might have important theoretical significance and can be applied in an extensive way.
Parametric equations of the real-time RK4 algorithm
The single-step explicit formula of RK algorithm is extensively adopted in real-time simulation. As the order and the coefficients differ, it has different forms. To meet the demand of real-time performance, for s level low order RK algorithm, the input sampling interval is set to
, the output interval is set to t h   , including RTRK1 algorithm, RTRK2 algorithm and RTRK3 algorithm.
As to non real-time fourth-order RK algorithm, for example the classical four level fourth-order RK formula, there exists no one satisfying real-time performance from [4] , so here we look for a five level fourth-order real-time RK formula, of which the general form is
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A class of new real-time RK4 algorithm
By analyzing the definite stability region of real-time RK4 algorithm we have [6] 
